Relationships among adrenal weight, corticosterone, and stimulated adrenocorticotropin levels in rats.
Based on results of previous studies, we tested the hypothesis that increased adrenal weight in the absence of increased corticosterone secretion would inhibit the magnitude of the ACTH response to ether vapor. Adrenal hypertrophy was induced by treatment of rats for 3 days with aminoglutethimide, cyanoketone, or metyrapone, three agents that act to inhibit enzymes required for corticosterone synthesis. On the fourth day, resting plasma ACTH and corticosterone levels were normal; however, the logarithm of the ACTH response to ether was directly related to total adrenal weight. This result did not support the hypothesis. Unilateral adrenalectomy and treatment with cyanoketone resulted in total adrenal weight equivalent to that of control rats bearing two adrenals. Resting ACTH levels were normal, but stimulated ACTH was significantly greater in these rats than in controls or in rats with two adrenals, suggesting that there is an interaction between the effects of unilateral adrenalectomy and adrenal enzyme inhibition. As anticipated, adrenal hypertrophy with increased corticosterone production caused by ACTH infusion resulted in a significant negative relationship between resting and stimulated ACTH levels and adrenal weight. We conclude that when adrenals are enlarged by means that prevent excessive corticosterone secretion, there is a mechanism associated with the increase in adrenal weight that correlates directly with the magnitude of stimulated ACTH secretion. We have reexamined the results of our previous results in the light of these experiments.